Objective-To test the hypotheses that patients exposed to viral meningitis would be at an increased risk of developing chronic fatigue syndrome and would have an excess of neurological symptoms and physical impairment. Methods-Eighty three patients were followed up 6-24 months after viral meningitis and a postal questionnaire was used to compare outcome with 76 controls who had had non-enteroviral, non-CNS viral infections. Results-For the 159 patients and controls the prevalence of chronic fatigue syndrome was 12-6%, a rate higher than previously reported from primary care attenders, suggesting that moderate to severe viral infections may play a part in the aetiology of some fatigue states. Those with a history of meningitis showed a slight, non-significant increase in prevalence of chronic fatigue syndrome (OR 1-4; 95% CI 0.5-3.6) which disappeared when logistic regression analysis was used to correct for age, sex, and duration of follow up (OR 1-0; 95% CI 0 3-2 8). Controls showed marginally higher psychiatric morbidity measured on the general health questionnaire-12 (adjusted OR 0-6; 95% CI 0-3-1.3). Both groups had similar rates of neurological symptoms and physical impairment. The best predictor of chronic fatigue was a prolonged duration of time off work after the illness (OR 4-93, 95% CI 1-3-18-8). The best predictor of severe chronic fatigue syndrome diagnosed by Center for Disease Control criteria was past psychiatric illness (OR 7-82, 95% CI 1-8-34.3). Duration of viral illness, as defined by days in hospital, did not predict chronic fatigue syndrome. Conclusions-(l) The prevalence of chronic fatigue syndrome is higher than expected for the range of viral illnesses examined; (2) enteroviral infection is unlikely to be a specific risk factor for its development; (3) onset of chronic fatigue syndrome after a viral infection is predicted by psychiatric morbidity and prolonged convalescence, rather than by the severity of the viral illness itself.
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(J Neurol Neurosurg Psychiatry 1 996;60:504-509) Keywords : chronic fatigue syndrome; viral meningitis; psychiatric morbidity Viral meningitis is usually considered to be a benign illness. It is most commonly caused now by enteroviruses, as mumps has decreased in incidence.' Enteroviral infection has been suggested as a cause of fatigue and chronic fatigue syndrome, sometimes called postviral fatigue syndrome or myalgic encephalomyelitis (ME). A range of serological and viral markers of infection in patients has been examined in case-control studies. Early results suggested a relation between these markers of infection and current symptoms. 2 7 These studies have been criticised8 for their use of inappropriate control groups, and selection and ascertainment biases. More recent studies, which have overcome these methodological problems, suggest that the relation is less compelling than previously thought,9 '3 although one well conducted study found evidence for a relation. '4 One problem is the difficulty of defining exposure given the frequency of enteroviral infections in the community. We hypothesised that if enteroviral infection is a true risk factor for chronic fatigue syndrome, then this effect will be strongest in a sample of patients exposed to enteroviral infection of the CNS. Patients with viral meningitis represent such a sample: in the United Kingdom enteroviruses are the commonest cause of viral meningitis. '5 If enteroviruses cause chronic fatigue syndrome we would expect patients recovering from viral meningitis to be at increased risk of abnormal fatigue. Viral meningitis is also said to be benign and without neurological sequelae and this was also examined in this study.
There are two large studies that followed up patients with viral meningitis. Lepow et all6 in an uncontrolled study found that two thirds of patients were at risk of fatigue, headaches, and clumsiness three months after the illness, but the impression was of recovery at one year, although follow up was incomplete. Muller Table 2 gives a description of the diagnoses of control subjects. Prolonged convalescence was associated with chronic fatigue and chronic fatigue syndrome. Table 6 shows the adjusted ORs for these risk factors.
Discussion
There were three main findings in this study. Firstly, there were no statistically significant differences in outcome between the group who had viral meningitis compared with other viral infections. This suggests that there is little to support enterovirus infection as a specific risk factor for chronic fatigue syndrome. Secondly, the prevalence of chronic fatigue syndrome for the sample as a whole was considerably higher than that seen in primary care samples. Thirdly, the variables which best predict chronic fatigue syndrome at follow up are previous psychiatric morbidity and a prolonged convalescence. These findings must be interpreted with care. This was a postal survey and a response rate of 77% leaves the results open to response bias, although no differences between responders and non-responders could be identified. The sample sizes used limit the statistical power of this study, and it is possible that small but significant differences between the two groups could have been missed. The rarity of adult viral meningitis makes it expensive and impractical to perform large scale prospective studies except after an epidemic.
There are also demographic differences between the two groups. There was an excess of women among the cases. We would have expected a higher rate of psychiatric disorder and fatigue among women so this potential confounder is likely to push the results toward a positive finding (an excess of fatigue among those exposed to viral meningitis). The other main difference was that the duration of follow up was longer in the viral meningitis group. This potential confounder should work in the opposite direction-that is, to increase the level of morbidity among the controls, who would be at an earlier stage of their convalescence. Our analyses suggest that these potential confounders are not powerful-there was no excess of fatigue among the female responders and the cases of fatigue identified were at a similar stage in their convalescence to those who were well. When these potential confounders were adjusted for by logistic regression analysis the lack of association between viral meningitis and subsequent fatigue remained.
The morbidity in the group as a whole was high. The prevalence of chronic fatigue syndrome was higher than that of previous surveys using the same instruments in primary care. For example, Wessely et aP1 found that 9 9% and 1*3% of patients presenting to primary care with any viral infection had chronic fatigue or chronic fatigue syndrome respectively when followed up for six months after infection. These rates did not differ from those in the comparison group of patients presenting in primary care for other reasons. Our estimates for chronic fatigue syndrome (12-6%) were considerably higher and we will examine possible reasons for this finding.
It may be that all the viral illnesses studied act directly to cause chronic fatigue syndrome. For example, there is now some evidence that hepatitis A may cause chronic fatigue. 26 Unfortunately, without a control group admitted to hospital for non-viral illness it is impossible to test this hypothesis. However, there are two findings which are against this view: (1) there was no relation between the duration of initial admission to hospital, which may be used as a proxy measure of severity and fatigue; and (2) Assuming that the result of high levels of chronic fatigue syndrome are not due to bias or confounding, it is necessary to construct a model to bring our other findings together. Previous service use for emotional disorder and a prolonged period of time off work after the viral illness were associated with chronic fatigue syndrome. These variables are not independent. Logistic regression analysis showed that prolonged convalescence was a predictor for chronic fatigue and chronic fatigue syndrome. A history of previous consultation for psychiatric disorder predicted chronic fatigue syndrome and chronic fatigue syndrome +.
The finding that prolonged convalescence is a risk factor for chronic fatigue syndrome could be interpreted in two ways. Firstly, those who had a more serious viral illness would be more likely both to have a longer time off work and be more prone to chronic fatigue syndrome. This explanation must be balanced against the finding that the duration of stay in hospital, which is predominantly a doctor led assessment of severity, is no greater in those who later developed chronic fatigue syndrome. Secondly, duration of time off work is a measure of the patient's assessment of his or her symptoms and is more sensitive to the patient's illness behaviour, which may in turn be associated with chronic fatigue syndrome.
Could a better understanding of the pathogenesis of fatigue be gleaned from these findings? Prolonged time off work after a viral infection may be the principle mechanism of fatigue. Previous studies have found that bed rest or prolonged convalescence is a predictor of fatigue and subjective symptoms in infectious mononucleosis'8 28 and postvaccinial (yellow fever) illness.29 Further, there is evidence to suggest that poor prognosis in established chronic fatigue syndrome may relate to limiting exercise and changing or leaving employment. 30 The deconditioning caused by such changes may be responsible for fatigue.
The relation between psychiatric morbidity and chronic fatigue syndrome is well established8 and in a prospective study one of the most powerful predictors of chronic fatigue and chronic fatigue syndrome after a viral infection was a high score on the GHQ-12.25 Psychiatric morbidity is also an indicator of poor prognosis of chronic fatigue syndrome. 3' 33 There is good evidence that psychiatric morbidity is an important determinant of functional recovery from other illnesses for example, recovery after myocardial infarction34 and back pain.35 Previous psychiatric morbidity might be a risk factor by leading to prolonged convalescence, or alternatively may act directly due to the considerable overlap between depression, anxiety, and fatigue.
Subsequent research should aim to compare recovery from a range of infectious and non-infectious physical illnesses with prospective information on psychiatric morbidity and changes in behaviour after acute illnesses. In this way it may be possible to predict those at risk of a poor outcome after physical illness, and to plan early interventions.
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